Obsessive-compulsive disorder (OCD) in patients with Turner syndrome (TS) is an uncommon neuropsychiatric presentation that has not been well characterized in the scientific literature. Though no clear psychiatric component is syndromic to TS, the clinical manifestations of certain neuropsychiatric disorders, including mood, anxiety and eating disorders, have all been well documented in patients with TS. However, the presence of OCD in these patients has not been previously described. This report details a 19-year-old TS patient who presented with OCD since the age of 13, comorbid with several other psychiatric pathologies, including bipolar I disorder, anorexia nervosa and attention deficit hyperactivity disorder (ADHD). It will also discuss those comorbidities in relation to the patient's genetic syndrome and mention the contribution it makes to her multiple disabilities diagnosis as well as her patient-specific therapy. Patients with TS often present to treating physicians for overwhelming somatic complaints, likely resulting in poor recognition of psychiatric disorders. Thus, OCD may be significantly underdiagnosed in patients with TS and should be explored by clinicians treating this vulnerable population.
Introduction
Obsessive-compulsive disorder (OCD) is a relatively common disorder, with a likely underestimated lifetime prevalence of 1-3% [1] . Patients with OCD suffer from either obsessions, compulsions or both [2] . Obsessions refer to recurrent intrusive/unwanted thoughts, images or urges (e.g. fear of contamination); compulsions are repetitive physical/mental actions that are often responses to the obsessions or rigid rituals of their own accord (e.g. disproportionate hand-washing behaviors) [3] . Regarding its biologic predisposition, OCD is currently thought to have a complex inheritance pattern, with good evidence supporting a genetic basis in combination with psychosocial risk factors [4] . There have been studies linking genes on the X chromosome to OCD in families with several hoarding members [4] . However, OCD syndromic to a chromosomal disorder has not been well described in the literature.
Turner syndrome (TS) is a relatively common chromosomal disorder (1 in 2,000 live born females) with clinical manifestations most commonly described in somatic systems, including cardiac, endocrine, skeletal and reproductive systems [5] . It is the result of a 45,X monosomy karyotype (60%), a 45,X/46XX mosaicism (30%) or a normal 46XX karyotype with structural abnormality of the second X chromosome [6] . Though no clear psychiatric component is associated with TS, the clinical manifestations of certain neuropsychiatric disorders have been well documented in patients with TS [7] . Only one case report has previously documented TS mosaicism and OCD; no monosomy karyotype or structural abnormality of the second X chromosome cases were found in the literature [8] .
Case Report
A 19-year-old female with TS with past psychiatric and medical history of bipolar I disorder, anorexia nervosa (binge eating/ purge type), attention deficit hyperactivity disorder (ADHD), bicuspid aortic valve, scoliosis and hypothyroidism presented to the office for management of OCD. The patient's progress in school had been tracked since 2009, noting that she was doing well and had many friends; however, she was beginning to struggle in school. In 2010, she was hospitalized for the clinical manifestations of anorexia nervosa, requiring nutritional rehabilitation and psychiatric intervention. In 2011, the patient exhibited OCD behaviors for the first time, specifically obsessions for cleanliness and symmetry. Over the next 4 years, her symptoms progressed. She was referred to psychiatry for a severe exacerbation of her obsessions and compulsions that left her incapacitated. The patient's only psychiatric medication on presentation was lithium 450 mg twice a day.
Regarding social history, the patient is the only child of parents who are unrelated. The only known family psychiatric history was self-reported anxiety in her mother and maternal grandmother.
On examination, the interview revealed an alert, listless and calm adolescent who quickly became anxious and guarded upon interview. The patient took about 30 s to sit down in her chair, moving up and down while whispering a numeric count under her breath. Furthermore, she showed signs of mental compulsions (whispering to herself repeatedly) while battling physical compulsions, manifesting as repeated hand movements throughout the interview. The patient's mother confirmed several compulsions, including debilitating bathroom rituals involving wiping before and after defecation, hand washing routines and scrubbing to the point of bleeding when showering; this was all reported to be in response to patient's obsession with cleanliness. Of note, the patient has also engaged her family members in rituals, asking her mother to step in and out of doorways, repeatedly. Interestingly, it became apparent on interview that certain obsessions were not entirely ego-dystonic; patient noted ego-syntonic experiences with her less intrusive thoughts about symmetry. Upon interview conclusion, children's Yale-Brown obsessive compulsive scale (CY-BOCS) was performed to further delineate patient's OCD severity and document baseline symptoms [9] . CY-BOCS defines the following ranges: 0 -7 subclinical, 5 -15 mild, 16 -23 moderate, 24 -31 severe, and 32 -40 extreme [10] . The patient's obsession subtotal was 16/20, compulsion subtotal was 15/20 and overall score was 31/40, which correlates with severe OCD [10] .
The patient had a gradually worsening course. Due to comorbid bipolar disorder with OCD, we avoided usual SSRI/ clomipramine use, as those treatments would often lead to mood instability. The patient was lost to follow-up and we were unable to determine her karyotype. Her parents decided to relocate to another country where there was more family support to assist with her care.
Discussion
In a patient with both a genetic syndrome and multiple psychiatric comorbidities, it is important to consider what may have escalated the patient's predisposition to OCD development/ exacerbation. This patient was at a significantly increased risk for the development of OCD given her past psychiatric history of bipolar disorder I, anorexia nervosa and ADHD [11] . In a study of 3,372 OCD subjects treated in specialist health care, 70.8% of males and 74.8% of females were diagnosed with at least one additional psychiatric or neurodevelopmental disorder, with anxiety (odds ratio (OR): 1.78), depressive disorder (OR: 2.03), eating disorder (OR: 5.66) and bipolar disorder (OR: 1.78) having the highest odds of co-existing [11] .
By virtue of her genetic condition, the patient was already at increased risk for psychiatric disease, though no psychiatric component to the chromosomal syndrome has been described [7] . Neuropsychiatric symptoms in women with TS include mood disorders (major depression and bipolar disorder), anxiety (post-traumatic stress disorder and panic subtypes most prevalent) and eating disorders [12] . Specific learning disabilities such as mild mental retardation, arithmetic and visuospatial processing deficits represent the cognitive phenotype of this genetic syndrome [13] . Less commonly described psychiatric comorbidities in TS patients include schizophrenia, psychosis and ADHD [14] .
Given the increased incidence of OCD in both mood disorders and eating disorders, the authors postulate that the patient's genetic makeup and psychiatric comorbidities had a synergistic effect in her developing OCD. Thus, OCD in patients with TS may be more common than currently recognized and presently underdiagnosed. Of note, the potential for developmental delay in these patients may result in older patients describing obsessions as ego-syntonic, as briefly described in our patient. One study on OCD in children and adolescents found that 16% (N = 110, mean age 10.22) displayed ego-syntonic obsessions [15] . Thus, it is especially important for the treating clinician to treat TS patients by developmental stage rather than chronological age.
The authors would also like to point out a possible genetic link between TS and OCD via the X chromosome. As previously mentioned, there are studies linking genes on the X chromosome to OCD in families with multiple hoarding members [16] . Samuels et al note statistically significant (P = 0.002) signals on the X chromosome, suggesting this possible link [17] . Given our findings of OCD in a patient with TS, future research should continue to investigate a potential gene linkage via the X chromosome.
In conclusion, clinicians should attempt to expand the search for psychiatric comorbidity, including OCD, in patients with TS and obtain psychiatric consultation for appropriate behavioral and psychopharmacological management.
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